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(54) Imaging Process 

(57) Process for recording information 
by image-wise deposition of hydrosol 
particles through chemiphoresis 
wherein said particles are coagulated 
imagewise onto an image-wise 



pattern defined by metallic cations 
which act as a coagulant for a 
hydrosol, the resulting pattern of 
deposited hydrosol particles e.g. 
deposited on an aluminium support 
being suited for use as planographic 
printing plate. 
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According to another particular embodiment said ions are image-wise delivered by a recording 
material that contains a layer that initially is impermeable to said ions and wherein parts of said layer 
are image-wise removed after image-wise exposure to said activating energy, allowing thereby the 
image-wise extraction from said material of said ions with a liquid contacting said recording material. 
5 In a particular example of the embodiment proceeding with an image-wise unblocking of an ion- 5 

source a photographic material is used which comprises a support having thereon a binder containing 
numerous vesicles, each vesicle comprising membranes containing lipids and rhodopsin and inside said 
vesicles 

(a) metal cations or 

1 o (b) chelatometric materials. . » 0 

On image-wise exposure to light the metal cations can flow through the photoexposed vesicle 
walls and can cause image-wise chemiphoretic hydrosol-coagulation according to the invention. The 
preparation of vesicles having membranes of rhodopsin and lipids and containing inside e.g. cobalt (II), 
manganese (II), europium (III), copper (II) and calcium ions is described in the United States Patent 
15 4,084,967. 15 
Other recording materials suitable for use according to the present invention are e.g. 
photographic, thermographic or pressure-sensitive materials in which through the image-wise action of 
photons, heat or pressure an image-wise change in permeability of a recording layer incorporating or 
covering the substance or substances yielding said ions can be obtained. 
20 Another recording material suitable for use according to the present invention contains a 20 

•recording layer that as a result of the image-wise action of electromagnetic radiation, and/or heat 
obtains an image-wise change in solubility and/or mechanical and/or chemical removability, whereby 
said layer can be image-wise removed, e.g. by wash-off from an underlying overall applied ion source 
from which the chemiphoretically active ions can be released by means of an aqueous liquid. 
25 A further recording material for use in the present invention is a pressure-sensitive material 25 

containing the ion-yielding substance or substances in microcapsules the membranes of which are 
rupturable by pressure so that the ions can be set free image-wise by image-wise applied pressure. 

Still another recording material suitable for use according to the present invention is a recording 
material that contains non-differentially ion-precursor substances e.g. a photosensitive substance that 
30 yields hydrogen ions on photoexposure by reaction with water as described e.g. in the United States 30 
Patent 3,522,049. Hydrogen ions that are formed photographically may be used to image-wise attack 
a metal substrate and produce thereby image-wise metal ions e.g. iron or zinc ions that in accordance 
with the present invention are allowed to act as a coagulant for a hydrosol. 

In a further embodiment of the present invention the recording material containing initially an 
35 ion-source that is capable of providing non-differentially said ions is image-wise covered with a 35 
substance blocking in the recording material the release of said ions with a solvent therefor. 

A recording material suitable for use in that embodiment is any material capable of proving 
non-differentially said ions but wherein or whereon the ion release can be blocked by an '^age-wise 
deposit of a substance or substances stopping ion release by chemical reaction or by shielding the ion 
40 releasing substance from the action of a solvent for said ions. For example such recording matenal is an 40 
image receiving material used in a photographic silver complex diffusion transfer reversal process 
(DTR-process) wherein a silver image is deposited onto a receiving matenal containing ions or an Ion 
releasing substance capable of releasing such ions in contact with an aqueous liquid. 

Other recording materials useful in the present invention comprises a photoresist layer e.g. on top 
45 of a metallic layer e.g. aluminium layer acting as said ion-source. u ^ rae ,w 
In the photoresist field two types of compositions are considered. The negative-acting photoresist 
compositions that are rendered insoluble in the exposed areas and the positive acting photoresist 
compositions that become more soluble in the exposed parts. 

In a specific embodiment of the process according to the present invention a negat.ve acting 
50 photoresist layer is applied onto a material e.g. a metallic layer or sheet wh.ch Is capable of providing 50 
said cations and after image-wise photoexposure is removed in the non-exposed parts uncovering 
thereby the portions of the ion-providing material corresponding with said non-exposed parts. 

In another specific embodiment of the process according to the present invention a positive 
acting photoresist layer is applied onto a material e.g. layer or sheet which is capable ?V™*PQ™* 
55 cations and after image-wise photoexposure is removed In the exposed parts uncovenng thereby the 55 
portions of the ion-providing material corresponding with said exposed parts. 

A survey of negative acting and positive acting photoresist materials is given iby - W S. De Forest 
in his book "Photoresist Materials and Processes" McGraw-Hill Book Company (1 975). Among these 
photoresist compositions are especially mentioned the Shipley (a Trade Mark) resist : compositions ; of 
60 Shipley Company Newton, Mass. U.S.A. They usually contain novolaks that are sensitized e.g. with 60 
quinone diazide compounds. Sensitized positive working novolak resists are described in the U.S. 
Patent Specifications 3,201 ,239 and 3,666,473. Photoresist compositions of the negative working 
type that contain novolak and a light-sensitive nitrone are described, e.g., in the U.K. Patent 
Specification 1 ,069,383. Negative working photoresists on the basis of polyvinyl c.nnamate are 
65 described, e.g., in the U.S. Patent Specification 2,732,301 . °° 



25 



30 



propagating addition polymerization. a " d f ree -radical photo-initiating compound. 

2. in reactive association with said monomer at least one tre ■ r h monomers for 

e.g. an oxime ester as described in the U.S. Patent S^'^jS^caSn 3.7 1 8.473. After 
that photopolymerization system are des « b ^«* '"^^SJ K3b. removed by means 10 
^ o photopolymerization the non-polymer,zed I parts of the record "fl^w ^ permeability, e.g. for 
of solvents. The photopoly^ 

use in the present invention contains on top of the P^^'* ,a ,g' ^ or a , ayer containing 
that acts as a source of said metallic cations, a silver toM™^W«<** diffusion transfer 
development nuclei suitable for silver image fo/matton by J^™^^ in that through the 
proces? (DTR-process). Said compos te a silver metal 20 

20 high photosensitivity of the silver hal.de firs with a ^ow ntensltyjmage p ^ 

image can be formed serving as a mask for ^ Negative or po sitive type, i.e. yielding a 
photoresist layer. The silver hal.de ™»™W™^™;Z^ m BS?niB use in photoresist 
silver Imag. In correspondence •>'".'»* silver halide emulsions, 
Image production of reversal proeesse^ 25 
silver hallde emulsions that are capable of being P™« s »« J"™ 1 , nd on sob se,u.nt processing 
emulsions that on development praduc mamly an interna^ 

35 can be exposed in the classical graphic art ^* ™" f-^™ pr0 ceeds with a direct-positive 
In a particular procedure of that embodiment fte DTP : process pro ^ 
type silver halide emulsion layer so that t after jnay™^ orj jn P a| „ obtained . 
development hydrosol deposition m ««^"" **S^Su" a common negative type emulsion 

b,.*gTS^ 

1 ) exposing to an original a light-sens we s ver „hotoe»posed silver hallde 

21 contacting the Image-receiving material w * *e ™' s I ^ 0 ™™ 0 , , a , , east one developing 

.^^^ 

For particulars about exposure and developing ■PP"™»'™™ t Y 0 -photographic Silver 
55 process for use according to the present «|« , !E^^7p^!i3^ York (1 1 972). 

Halide Diffusion Processes" by A. Rott and * ^J^JX^ be formed according to the 
The image-receiving layer or she* ' ,n ""^ a n ^aff forms part of a separate element. 

diffusion transfer process using a s.lver hal.de the light-sensitive 

However, it is likewise possible to use » ^'^^STanrthe same material, such layers being 
60 layer and an image-receiving layer or sheet are p ^^ \ n ^2\on layer e.g. by stripping or wash-off 

carried by the same support and Y>" m i ^ t ^£ZSTsudh procedure is described e.g. In 

after the silver Image on the receiving element has been tormea 

the U.K. Patent Specification 1 ,253,51 8. . Ia „ nt .hereto may contain one or more agents for 

65 pr .r„o^^^^^ " 



40 



45 



50 



50 



55 



60 



GB 2 058 379 A 



development nuclei. Such development nuclei have been described in the above-cited publication by A. 
Rott and E. Weyde, p. 54 — 57. Preferably nickel sulphide nuclei are used. Development nuclei can also 
be incorporated into the processing liquid as is described in the United Kingdom Patent 1 ,001 ,558, 
filed April 1 3, 1 962 by Gevaert Photo-Producten N.V. 
5 When using an aluminium substrate as silver image-receiving material no developing nuclei are 5 

needed since the aluminium itself acts in the electrochemical reduction of the silver complexes to 
silver. 

in order to improve the blocking power for ion release of the deposited silver image the silver 
image is rendered hydrophobic by a chemical after-treatment with an organic compound reacting with 

10 silver ions. 10 
The silver can be rendered hydrophobic by different methods e.g. by an oxidizing treatment 
followed by a treatment with organic compounds reacting with silver ions. For example oxidation with 
hexacyanoferrate (III) ions in the presence of metal salts such as halides forms insoluble silver salts. 
According to another method the silver image after oxidation is converted with a liquid containing 

1 5 organic compounds having — SH, — SeH, isothiocyanate, — OH or — NH — group(s) into sparingly 1 5 

soluble complex compounds as described e.g. in the already mentioned book of A. Rott and E. Weyde 
pages 1 05 — 1 1 6 said liquid being called lithographic preparation and sometimes also called a fixer. 

After hydrophobic polymer particles are deposited image-wise by chemiphoresis on an 
aluminium sheet in the areas that are not shielded by the silver image the silver image portions even 

20 when hydrophobized can be removed to uncover the aluminium again. Such may proceed with 20 
common silver etch or bleaching liquids containing an oxidizing agent e.g. bichromate ions in acid 
medium. The bared aluminium portions are hydrophilic so that said procedure applies advantageously 
in the production of a planographic printing form. 

The electroless hydrosol deposition proceeds advantageously with latex polymers i.e. polymer 

25 particles dispersed in aqueous medium and which for that purpose may be prepared by emulsion 25 
polymerization. The aqueous dispersion of a homopolymer or copolymer is prepared e.g. by radical 
polymerization in emulsion of one or more polymerizable monomers according to known techniques, 
e.g., those described by Sorenson and T. W. Campbell, Preparative Methods of Polymer Chemistry, 
Interscience Publishers, New York (1961). In this radical polymerization use is made of dispersing 

30 agents such as those described by K. Laux, "Die Grenzflachenaktiven Stoffe" in Wi nna eke r-Ku bier's 30 
"Chemische Technotogie" Carl Hanser-Veriag; Munich (1 960) pp. 1 55—242. 

Aqueous dispersions of polymers prepared by dispersing a solution of a non-water-soluble 
polymer in a water-immiscible solvent in an aqueous solution are likewise applicable. As solvents may 
be mentioned, e.g., chlorinated hydrocarbons such as methylene chloride and trichloroethylene. 

35 Further polymer dispersions that are appropriate for being applied in the present invention are 35 

obtained by mechanically dispersing in water finely divided polymer particles preferably with the help 
of surfactants anaYor hydrophilic colloids such as polyvinyl alcohol and gelatin. However, latexes 
obtained by aqueous emulsion polymerization are usable directly and are therefore preferred. In this 
polymerization technique the monomer(s) is (are) dispersed by stirring so as to form very fine droplets 

40 in the presence of water, emuisifiers (e.g. soaps, ammonium oleate, sulphonated fatty alcohols and the 40 
like) protective colloids (carboxymethylcellulose, polyvinyl alcohol and the like), optionally a buffering 
system, a surfactant and a water-soluble catalyst, e.g. hydrogen peroxide or a persulphate. The polymer 
or copolymer is obtained in the form of a stable dispersion of polymer particles in water. 

The dispersed polymer particles may size from 0.01 to 50 /*m. However, the larger the 

45 particles, the less the resolving power on image-wise deposition. An average particle size of 0.20 to 45 
0.02 jum is very suitable. The amount of dispersed polymer particles in the coating liquid is not critical 
and good results are obtained, e.g., when aqueous dispersions are used containing from 10 to 0.1% by 
weight of dispersed polymer. 

The polymer droplets may contain all kinds of ingredients suitable in the image detection and 

50 helping in yielding or emphasizing some physical or chemical characteristics of the deposited latex 50 
pattern. For example, the latex particles may contain substances increasing the hydrophoblcity of the 
chemiphoretically deposited particles that are applied e.g. in the production of a planographic printing 
form. In that respect are mentioned organic fluorine and silicone compounds, further all kinds of 
pigments and dissolved dyes that provide, e.g., colour and/or greater mechanical strength to the 

55 polymer deposit For colouring purposes azo dyes and carbon black may be used. Other pigments have, 55 
e.g., photoconductive properties, such as zinc oxide or are used as whitening agent, toothing agent or 
filler, such as titanium dioxide, silica, alumina, kaolin, barium sulphate or a combination of at least two 
of these substances. 

Other ingredients are chemically active or can be activated and may act, e.g., as curing agent, e.g. 

60 cross-linking agent, thermosetting catalyst or polymerization initiator, e.g. photoactive polymerization 60 
initiator. For example when the dispersed particles contain cross-linkable polymers or still 
polymerizable monomers curing may be effected by catalysts or radical-forming compounds In order to 
modify or change the properties of the image-wise chemiphoretically deposited material e.g. with 
regard to wettability, mechanical strength of the deposit or adherence to its support. 

65 Suitable radical-forming photoinitiators, and polyethylenically unsaturated cross-linking agents 65 
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polylmethyl acrylate) l^foor 

poly(ethyl acrylate) 1*1 v> r 

poly(n-propyl acrylate) S"S«C 10 

polytn-butyl acrylate) 5£™ r 
poly(n-butyl methacrylate) '9^ u u 

By paring copoiymersfro- mon.m.-s .ha. 

be obtained. , 1+ , ifln . ctvrene (ABS) terpolymer having a Tg of 10°C. 

P,a ^a» 20 
active ions. e.g.. aluminium or Iron.ns, » "^"^J JlSSK material in a more or less 
polymer deposition is contro led by the flux . o f ions ^eavins I s |ymer f ,, m 

strong solvent. This process to.oontroHed^ the drffutwn of sa .d .ons^ J ^ ^ ^ |r ^ 

Iron may be very effectively d.ssolved and Iron tow^jjge™^,, ence of hydr ogen 

through chemiphoresis is suited e.g.. for he producjon , iJWJg"^ e 9 g P aluminium plate. The 
hydrophobic latex-deposit is used o" » *^" c ^Pj^ SJ adhering film to the substrate e.g 
latex or latex mixture to be deposited has ^^Ix^Mom^^ the latex polymer without 35 
aluminium sheet when such is used as P^ ^J of structural repeating units 

impairing too much Its hydrophobic chara Sif ^droxyl group or carboxyl group. An 
having a polar character e.g. units ; n £^ acid) (47.5/47.5/5 

example of such polymer is ^^^^^^^^S^^^m of stencil or screen 
percentages by weight . Further the Process can ^^J,™^ reslst patte rns and swellable 40 

tran XTesant,ventionis,ustratedby^^^ 
thereto. All parts, ratios and percentages are by weight unless 

^high-speed mix^ 

the following organic phase In the following aqueous phase. 



50 Organic Phase 8 ml 

chloroform 2.05 g 

pentaerythritol tetra-acrylate 0.04 g 

Michler's keton f«hntnradieal initiator) 0.304g 

1-phenyi-1,2-propanedion-2-0-benzoyloxime (photoradicai mu.axo 

cc Aqueous Phase m 50 g 
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50 g per sq. m. After gelling and drying at 40 — 50°C the obtained photoresist layer was exposed 
through a transparent line original and a neutral density filter (density 1 ) for 5 s. In the exposure 8 
Philips (Trade Mark) TL 20 W Black Light lamps were used which lamps were placed at a distance of 
10 cm from the photosensitive material. 
5 After the exposure the non-exposed parts were washed-off by rubbing with foamed rubber 5 

immersed in water. 

Thereupon the aluminium plate containing the resist pattern was put in an acid latex for 2 min, 
said latex being a 0.5% aqueous dispersion of copoly(acrylonitrile/butadiene/styrene) 
(5%/47.5%/47.5%) containing hydrochloric acid up to a pH of 1 .8. The chemiphoretically treated plate 

1 0 was rinsed with plain water and dried. The formed latex-deposit was oleophilic and accepted 1 0 

planographic fatty ink. The residual portions of the photoresist layer were washed away with a 2% 
aqueous sodium hypochlorite solution (javelle water). 

Bare hydrophiiic aluminium image portions were obtained that were made more permanently 
repelling fatty ink by a treatment with an aqueous 2% phosphoric acid solution. The thus treated plate 

1 5 was used for printing on a commercial offset planographic printing machine and thousands of sharp 1 5 
prints on offset printing paper were obtained. 

Example 2 ✓ . 

Onto a grained aluminium sheet a printed text image was deposited in the form of a silver image 
through the diffusion transfer reversal process (DTR-process) using a commercially available direct- 
20 positive silver halide emulsion material known as Copyproof CPRV (Copyproof is a trade mark of Agfa- 20 
Gevaert N.V., Antwerp-Belgium). 

The exposure of said material proceeded through a transparent positive printed text original in a 
graphic art dark room camera. 

The silver image was made hydrophobic by rubbing with a piece of cotton cloth soaked with a 
25 "fixer" solution having the following composition: 

dimethyl dodecyl ammonium chloride 2.5 g 
20% aqueous solution of the sodium salt of polystyrene sulphonic 

acid ™ 0ml 

potassium nitrate 1 2,5 9 

citric acid 20 g 30 

5% ethanolic solution of 1 -phenyl-2-tetrazoline-5-thione 40 ml 

sodium hydroxide 5.5 g 

demoralized water 1 000 ml 



30 



45 



The sheet was rinsed and dried and formed a planographic printing form the parts of which 
covered with the latex polymer were accepting an oleophilic planographic ink whereas the bared 
aluminium parts were hydrophiiic and wetted by the aqueous fountain solution of a planographic 
printing press. A printing run of several thousands of prints was effected with that planographic 
printing form. 



The sheet was immersed for 5 s into an aqueous polymer particle dispersion (latex) containing 
35 30% of copoly(butadiene/methylmethylacrylate/itaconic acid) (47.5/47.5/5) and having a pH of 2. 35 
The thus treated sheet was rinsed with tap water and dried with a stream of hot air. 
The silver image parts which were not covered by the latex were removed by etching for 30 s 
using an etchant having the following composition: 

sulphanilic acid 90 9 

40 concentrated sulphuric acid 75 ml 40 

potassium dichromate SO g 
water up to 3 I 
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Claims ' . 

1 . A process for recording information wherein an image-wise pattern is formed on a recording 
50 material and particles are coagulated onto said image-wise pattern to form a permanent record 50 
thereof, characterized in that the said image-wise pattern is defined by metallic cations which act as a 
coagulant for a hydrosol, and a hydrosol which is coagulated by said ions is contacted with the said 
ions under conditions whereby the hydrosol becomes coagulated to define the said image-wise 

P attern " ju • • cc 

55 2. A process according to claim 1 , wherein the said image-wise pattern is formed by image-wise 5b 

applying a liquid containing the said ions in dissolved form to the recording material. 

3. A process according to claim 1 , wherein the said image-wise pattern is formed by image-wise 
applying to the recording material a metal, metal oxide, metal base or metal salt which is capable of 
providing said ions when in contact with the aqueous phase of the applied hydrosol. 
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4 A process according to claim 1, wherein said ions are derived from a source of 'o n ;P rovldl "9 
substance which is overall available in at least one layer or support member of ««' d "J^J 
and said recording material by image-wise applied activating energy is modified I "Svwt 
an initially blocked ion-source is unblocked to deliver image-wise said ions by contact with a so vent 

5 for said ions, or modified structurally such that said source of ions .s blocked '™B e ^' 8 » »° ™ l ' . 5 
solvent for said ions can not reach the ion providing substance in the area of the recording material 
which have been modified structurally by the image-wise applied energy. 

5 A process according to claim 4, wherein the said recording material contains a layer that 

initially is overall impermeable to said ions, and which becomes permeable to said ions on exposure to ^ 

10 Sa ' d T'SoLTa'ccording to claim 4, wherein the said recording materia, contains a layer that 
initially is overall permeable to said ions, and which becomes impermeable to said ions on exposure to 
said activating £™9V ; ^ ^ contai n S initia „ y an ion-source 

that is capable of providing non-differentially said cations and the sa d material is l™*™»^ wd 1 5 
with a substance blocking in the recording material the release of said ,ons with a *erefor. 
8. A process according to any of claims 4 to 6. wherein said activating energy is actuating 

eleC TA 9 ;ot^ti to any of claims 4 to 6. wherein said I activating energy is heat energy. 

1 0. A process according to any of claims 1 to 4, wherein said record.ng material comprises a 20 

Ph0t °^T. A process according to claim 1 0, wherein said photo-resist layer covers a metallic layer which 

iS "^Vroc^ 10. wherein a negative acting photoresist .ayer is app.ied I onto . 

material which is capable of providing said ions and after image-wise photoexposure is removed .r, the 
non-Sosed parts uncovering thereby portions of ion-providing material corresponding with said non- 
exposed parts. wherein 8 jtive acting pnotoresist | ayer is applied onto a 
materiatwS s capable of providing said ions and after image-wise photoexposure is removed . the 
exposed parts uncovering thereby portions of ion-providing material corresponding with said exposed 
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1 4 A process according to claim 1 2 or 1 3, wherein said ion-providing material '» ■'" mini " m - 
5. A I ocS according to claim 7. wherein the substance blocking the rele *" " 
applied by the diffusion transfer reversal process including the producing of a rive "™^ < ™£ flB 
35 receiving material acting here as said recording material and being capable of releasing said cations 

WhiC ^S^ -n-rt-Od. emulsion layer of a photographic materia.. 

2) contactina said image receiving material with the imagewise photoexposed silver halide 
e^Jo^ZT^Z^m an aqueous alkaline liquid in the presence of at least one deve oping 
aaert noZe oTreducing photoexposed silver halide to cause development of the developable s Iver 

silver halide to become completed with a silver htfd. ^jptaang 
agent and to transfer to the image-receiving material on or In which the complexed silver hal.de 
becomes converted to a silver or silver-containing image, and 

3) separating said photographic and image-receiving materials. h „, mnhnhIc bv oxld ation 
1 6 A process according to claim 1 5, wherein the silver image is made hydrophobic by oxidation 

""WZ^Z^!^ c,ai -< wherein the meta,l,c cations are 

50 multivafcnt J^ttajj^ where . n the recelv . ng , a| is an 

^Jt^SSSZSXmmoi of the silver Image or hydrophobic silver Image is used as 
P]an l^\^^ on obtained by a process according to any o f claims 1 to 19. 

Primed for Her Majesty's Stationery Office by the Courier Press, laamlngton Spa, INI. Paten, Wa ' 

2Uouth8 m ptonBuUdlnBS,Londoa.WCM1AY.fromv.hIchcoplesrnaybeobta.ned. 
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